Abstract: In this paper different types of stabilities (global, local) 
INTRODUCTION
The nonlinear Euler equations governing the spatially developing flow of an inviscid, compressible, non heat conducting, isentropic, perfect gas, are: (4) For the null solution of (4) two types of perturbations will be considered: instantaneous perturbations and permanent source produced time harmonic perturbations. Definition 1.1. An instantaneous perturbation, denoted by
is defined by a system of four real valued functions 1 3 :
representing the perturbation of the three components of the velocity field ( 0
) and that of the pressure field (p'=0) at a certain moment of time, let say 0  t . It is commonly accepted that the propagation of the instantaneous perturbation
is given by that solution of (4) which is equal to zero for 0  t and at 
which is equal to zero for 0  t . In the right hand side of (7) 
STABILITY AND INSTABILITY WITH RESPECT TO INSTANTANEOUS PERTURBATION
In this section several types of stabilities and instabilities of the null solution of (4) with respect to instantaneous perturbation are presented. They are different from those introduced by Lyapunov [1] from which the concept of hydrodynamic stability [2] was derived. One of the differences is that the stability and instability are considered with respect to a given perturbation (not with respect to a set of perturbations) and the magnitude of the perturbation propagation is compared to a prior given fixed value 0   . Stabilities and instabilities discussed here are related moreover to the global, local, absolute and convective instabilities analyzed in [3] - [10] .
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Definition 2.1. The null solution of (4) 
is given by:
where K is a real number, then the solution of (4), (5) (equal to zero for 0  t ) is given by: 
where ) (t h the Heaviside function. The magnitude of the solution at any point and at every moment verifies:
and at any point for some moments of time n t , tending to   , verifies:
For a prior given
then the magnitude of the solution at any point and at every moment is less than  . If K verifies:
then the magnitude of the solution at any point for some moments of time   n t is greater than  . In other words, if (12) holds, then the null solution is globally stable and if (13) (Figs. 2a, 2b ) the magnitude of the velocity and pressure is uniformly bounded with respect to the spatial and time variables. Instability appears just because the magnitude of the instantaneous perturbation and the pressure magnitude is greater than the prior given when the magnitude of the solution of the initial value problem (4), (5) at any points increases and tends to infinity for t tending to   . Definition 2.3. The null solution of (4) 
where K is a real number, then the solution of (4) 
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Another type of stability of the null solution of (4) is the local stability. Definition 2.5. The null solution of (4) 
then the solution of the initial value problem (4), (5) is given by: 
then the magnitude of the solution of (4), (5) at every point of the set   defined by:
the magnitude of the solution of (4), (5) at every point of the set   defined by:
the magnitude of the solution of (4), (5) . In the definition 2.5. there is no requirement concerning the magnitude of the solution at the points which belong to the complement of  . In Fig. 4a, Fig. 4b, Fig. 5a, Fig. 5b can be seen that the perturbation swept away from the set of points where its magnitude is significant at 0  t . Definition 2.7. The null solution of (4) solution of (4), (5) is less than  and there exists a sequence of points ) , , (
) and a sequence of moments of times n t , which tends also to   such that the magnitude of the solution of (4), (5) 
STABILITY AND INSTABILITY OF THE NULL SOLUTION WITH RESPECT TO PERMANENT SOURCE PRODUCED HARMONIC PERTURBATION
In this section we present different types of stabilities and instabilities of the null solution of (1.4) with respect to the permanent source produced harmonic perturbation. Stabilities and instabilities discussed here are related to the local, global, absolute and convective instabilities analyzed in [3] - [10] . Definition 3.1. The null solution of (4) . In this definition the term "global" is used to underline that the whole velocity and pressure field are concerned [5] .
Example 3.2. If the permanent source produced time harmonic perturbation of amplitude ) , , ,
where K is a real number, then the solution of (1.6) (which is equal to zero for 0  t ) for
then the magnitude of the solution given by (3.2) is less than  .
In (27) M is given by: Figs. 6a, 6b illustrate global stability and Figs. 7a, 7b illustrate global instability. A special type of global instability is that when the magnitude of the solution of (6) (which is zero for 0  t ) at any points increases and tends to infinity for t tending to   . Definition 3.3. The null solution of (4) . The term "local" is used to underline that just a part of the velocity and pressure field is concerned [5] .
a. evolution of 
